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o REHHFTXOMETDIT
— Henderson, Jaffe, and Trajtenberg (1993, 1998)

o KREIZKDEMIAELIUT . KREBEDREE
— Thursby and Thursby (2002), Mowery et. al. (1998), Lach and
Schankerman (2003)

— Audretsch and Stephan (1996), Zucker et. al. (1998), Shane (2000, 2001)

+ TU—HMRE. T —RRET4—
— Mansfield (1995), Cohen et. al. (1994), Agrawal and Henderson (2003)

— Odagiri et. al. (2003), Okada et. al. (2003), Motohashi (2003), Walsh and
Cohen (2004)



RENTEDRRDIZEZHAHEEESLES
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» HEFHX
— Cockburn and Henderson (1998, 2000), Zucker et. al.
(1998)

— Hicks (1993), Kobayashi (1998), Pechter (2000, 2001)

19

FET ISR DFTEM XD 5| A
— Narin et. al. (1997), Branstetter (2003)
— Tamada et. al. (2003), Nagaoka (2004)



19

DREFZRDER

FEFICKDFETERI 51 FE

EZEDMDKF-A

E <[]

Figure 2  Citations to UC papers vs other indicators
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Why use the citations found in the U.S.
patents of Japanese firms?

« U.S. patent law requires inventors to make “appropriate
citations to the prior art”

— Japanese patent law does not require citations

 Patents taken out in both Japan and the U.S. are likely to
be strategically important
— Most patents have little commercial value

— We wish to focus on the impact of science on Japan’s more
successful and important inventions

— Inventors will only protect their more valuable inventions abroad



How good is the average Japanese domestic
patent application?

Japan's International Patent Application Percentage by Technology Class
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Japanese life science patents are few, but
the international application rate is high

Japan's International Patent Application Percentage by Technology Class
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Japanese I'T patents are numerous, but the
overseas application rate is relatively low

Japan's International Patent Application Percentage by Technology Class
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Growth in Japanese Patent Citations to Science
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Figure 4 Distribution of Citations by Industry
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Distribution of Cited Institutions by Industry and Nationality
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— Logit, Poisson, Negative Binomial regression
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Table 1 Logit Regression Analysis

Variable Coefficient
Chemicals -.890
(.202)
Materials -1.05
(.289)
Primary Metals 217
(.205)
Machines -1.67
(.209)
Electrical Machines -910
(.201)
Transportation Equipment -2.59
(.212)
Precision Instruments -1.17
(.202)
Pharmaceuticals 993
(.207)
Sales .106
(.053)
Overseas R&D subsidiaries .051
(.027)
Research alliances 132
(.016)
Log Likelihood -33973.191

AT
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Table 1 Logit Regression Analysis

Variable Coefficient
Chemicals -.890
(.202)
Materials -1.05
(.289)
Primary Metals 217
(.205)
Machines -1.67
(.209)
Electrical Machines -910
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Transportation Equipment ~ -2.59
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This growth precedes many of the important
“sangaku renkei” promotion policies

Sangaku Renkei Indicators, 1983-2002
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Poisson & Negative Binomial Regression %
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Table 2 Poisson and Negative Binomial Regressions

Variable Poisson Negative Binomial
Late 1980s 1.54 (.049) 1.53 (.058)
Early 1990s 2.27 (.047) 2.26 (.058)
Late 1990s 2.77 (.046) 2.75 (.057)
Pharmaceutical 1.97 (.029) 2.07 (.077)
Other chemicals 174 (.026) 341 (.043)
Electronics -.090 (.026) 015 (.045)
Sales 144 (.011) .168 (.020)
Overseas R&D -.109 (.014) -.066 (.024)
Alliances .100 (.009) .082 (.016)

Log Likelihood -76,579 -51,780
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Table 3
Impact of Science Citations on Firm Innovative Outcomes
Dependent Variable: Citation-Adj. Patents TFP
)] (@) 3) 4 (O) (6) (7 (®
Science Citations t-1 0.0072 0.0189
F
(0.0106) (0.0044)
Science Citations t-2 0.0419 0.0172
" 0.012) " (0.0045)
Science Citations t-3 0.0271 0.0158
F
(0.01269) (0.0044)
Science Citations t-4 B 0.0319 B 0.0158
g (0.0137) (0.0045)
R&D 0.0320 0.0654 0.1006 0.1218 0.0700 0.0500 0.0588 0.0840
(0.0298) (0.0255) (0.0275) (0.0061) (0.0092) (0.0094) (0.0095) (0.0098)
Patenting 0.4962 0.3151 0.2051 0.1325 0.0178 0.0152 0.0169 0.0206
(0.0174) (0.0174) (0.0179) (0.0188) (0.0058) (0.0059) g (0.0059) (0.0059)
Capital 0.1863 0.2208 0.2017 0.1844
" (0.0168)  (0.0175)  (0.01730)  (0.0175)
Employment 0.424 0.4134 0.4216 0.3773

L

0.02609)"  (0.02710))  (0.0268)"  (0.0273)

Firm and Year Fixed Effects? Y Y Y Y Y Y Y Y
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Hicks (1993), Pechter (2000, 2001), Kobayashi
(1998)
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Coauthors are disproportionately Japanese. . .

CANON Matsushita Sankyo Takeda

Japan | 85.31 81.42 81.75  76.62
Papers | yga 6.94 12.09 082  17.83
Other | 7.75 6.49 8.43 5.55
Japan 21.3 34.8 19.1 27.9
Patent | ;50 | 517 43.9 551 532
citations
to Other | 26.9 21.3 25.8 18.9
science




But patent citations to science
are disproportionately foreign

CANON Matsushita Sankyo Takeda

Japan | 85.31 81.42 81.75  76.62
Papers | yga 6.94 12.09 082  17.83
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Tamada et. al. 2003)DA>T)r—, 3>
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« BUTIINHRDEFFLELS
— Tamada et. al. (2003): examine random samples of patents in 4
technological areas, 1995-1999

— Branstetter and Kwon (2004): examine entire U.S. patent portfolio
of over 330 major Japanese R&D-performing firms, 1983-1999
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COMEDOBENEE

« KREDEZIX, REIZKDEHTFMFIOTIAEU I UTHV:
(TH.EEZRIZERLYS

. EFEEOMRFRARLCIZEHDOT7IO—FNBHE
~ BFICEASBEZDO5 I AIXIHZOR A1 Z IR
— H=EFBEOFAIZLIILIEA TA—TILED T, 75— MRE
Ol —RRAAT4—Z&BLUNE, AETHIDOHNRETHS
— THEERIITA—T IV G ERARPRIIMEICE->TEHRITS
DMARZRHE LD



